In view of the current interest in the subject of oral premedication in children it seemed desirable to stage a blind controlled clinical trial of drugs recently recommended by various authors. Pecazine has been recommended by Corssen and Allen (1958) and by Green (1959) ; trimeprazine by Cope and Glover (1959) and by Gunner and Fox (1960) ; and methylpentynol by Rendell (1954) , Gusterson (1955) and by Kelsall (1957) .
In this trial the drugs were ordered to be administered 1 hour before operation in accordance with the dosage given in table I. As a salivary suppressant, hyoscine hydrobromide was mixed with each of the sedative drugs and, to provide a control, a blank solution containing hyoscine-only was used.
The effects of the four premedications were studied on 480 children aged 2 to 12 undergoing adenotonsillectomy or other minor nose and throat surgery. The premedications were allocated at random and the bottles containing the drug solutions were labelled with code letters which were changed five rimes during the trial. The identification of the code was known only to the hospital pharmacist.
The method of anaesthesia was intravenous thiopentone 50 mg/stone (7.9 mg/kg), suxamethonium, oral intubation, nitrous oxide, oxygen and halothane 1 per cent. Each child was seen personally by the writer on the evening before operation, the method of induction of anaesthesia explained to him and a promise elicited to hold the hand quite still during venepuncrure. All the anaesthetics were given by the author.
Palatability of premedication (table II).
The solutions were flavoured with a sweet syrup and oil of peppermint. The latter was added primarily in an attempt to disguise the charac-80 teristic odour and taste of methylpentynol. Incidentally, some critics of oral premedication state that it is liable to be followed by regurgitation during the induction of anaesthesia (Doughty, 1957) . In this event the odour of peppermint would be immediately obvious to the anaesthetist. Throughout the trial no instance of regurgitation was observed.
In an attempt to measure the palatability of the different syrups, each child was asked his opinion of the taste immediately after swallowing his premedication. Their answers are analyzed in table II. It will be seen that the most palatable solution was that containing hyoscine-only, though that containing trimeprazine-hyoscine was not significantly less palatable. The pecazine-hyoscine syrup was significantly less palatable than the control and the least palatable was that containing methylpentynol-hyoscine.
These findings demonstrate the difficulty of providing in a blind trial syrups of comparable palatability.
Demeanour in the anaesthetic room (table III).
In a previous communication, a method of assessing behaviour in relation to premedication was described (Doughty, 1959) . The children were subjected to three tests: firstly, their demeanour in the anaesthetic room as they faced the prospect of an intravenous injection; secondly, their response to the experience of the injection and thirdly, whether or not they were able to hold their hands still after the injection. Table HI records the demeanour of the children in the anaesthetic room. It will be noted that there was a high proportion of sleepy children in the trimeprazine group while five were considered to be comatose. The fact that five children were recorded as comatose and only three as sleepy in the methylpentynol group suggests an occasional idiosyncrasy to the drug rather than a constant hypnotic effect. Widi trimeprazine fourteen children were noted as noisy. In contrast to the relatively few noisy children who had received the other premedicaoons these were unconscious and delirious rather than conscious but out of control. It is also worth noting the near absence of cheerfulness in the trimeprazine group as compared with other premedications. Methylpentynol-hyoscine was associated with a significantly better demeanour in the anaesthetic room than pecazine-hyoscine and trimeprazinehyoscine. Between methylpentynol-hyoscine and the control the difference was not significant.
Response to venepuncture (table IV).
The most striking fact to be noted from this table is that only four of the 480 children in the trial were so unco-operative that an attempt at venepuncture had to be abandoned. With these anaesthesia was induced with nitrous oxide and oxygen after which the injection could be achieved. It will be seen that children premedicated with trimeprazine-hyoscine had a greater tendency to start crying following the injection than with the other premedications. (table V) . Immediately before the intravenous injection the children were reminded of their promise made the previous evening that they would hold the hand quite still when they received the prick that would send them to sleep. The occurrence of hand-withdrawal following the venepuncture was taken as a failure of the test of good behaviour. It will be noted that with methylpentynol-hyoscine and with hyoscine-only the behaviour in this test was significantly better than with trimeprazinehyoscine. This is not unexpected as with the latter premedication the level of consciousness and therefore of co-operation may have been affected. (table VI) . The children were classified as satisfactory if their behaviour was satisfactory in all three tests. Unsatisfactory behaviour in any one test resulted in the child's behaviour being classified as unsatisfactory.
Reflex hand^withdrawal following venepuncture

Classification as satisfactory or unsatisfactory
In table VI it will be seen that children premedicated with methylpentynol-hyoscine were numerically more satisfactory than those who had received hyoscine-only, although the difference is certainly not significant. Pecazine-hyoscine showed no improvement over the control while trimeprazine-hyoscine was significantly less satisfactory than the control and highly significantly inferior to methylpentynol-hyoscine. Table VII confirms that the average ages and age ranges of children in each premedication group are reasonably comparable. In view of the commonly held belief that older children might be expected to. behave better than younger children, the mean ages of the satisfactory and the unsatisfactory patients are compared. With pecazine-hyoscine, methylpentynol-hyoscine and hyoscine-only there was no significant difference between the mean agss of the satisfactory and the unsatisfactory patients. However, with trimeprazine-hyoscine, the mean age of the satisfactory children was highly significantly greater than the unsatisfactory. In other words one might expect that the majority of the unsatisfactory patients would be found in the lower age groups. It is worth remembering that it is in younger children that trimeprazine has been particularly recommended, a view which these figures do not support.
Age in relation to behaviour (tables VII and VIII).
In table VIII the children have been divided arbitrarily into younger and older groups by fixing the dividing line at the 7th birthday. Among the younger patients the most satisfactory results appeared to be in the methylpentynol-hyoscine and the hyoscine-only groups with no significant difference between them. Trimeprazine-hyoscine was associated with markedly unsatisfactory behaviour as compared with the control and methylpentynol-hyoscine. Among the older children there appeared to be little difference between the four methods of premedication.
Antisalivary effect of premedication (table IX).
All the children, as previously indicated, had received hyoscine 0.03 mg/kg in their premedication. This dose was known to bs inadequate as a salivary suppressant (Root, 1959) . Nevertheless it was felt that if any of the sedatives under trial had an additional antisalivary effect this would be more 
All children Satisfactory Unsatisfactory
Difference Pecazine and hyoscine 6-34 SD ± 2 6-50 SD ± 2 604SD ± 2 0-46 years easily observed than if a completely effective dose of hyosdne had been given. The degree of salivary suppression was estimated by the surgeon, who, after inserting the Boyle-Davis gag, placed his index finger on the child's hard palate and then drew it away. The state of the mouth was rated as "Dry", "Moist", "Wet" or "Very Wet". The latter indicated that the amount of secretion was sufficient to justify the use of suction for its removal. "Moist" or "Wet" ratings were used according to whether a thin short strand or a long thick or multiple strands of saliva were drawn away by the surgeon's finger. Table K shows the unsatisfactory antisalivary effect of the control solution. By contrast, the most effective premedication in this respect was trimeprazine-hyoscine. Pecazine-hyoscine and methylpentynol-hyoscine had a significant but far from satisfactory effect, both being inferior to trimeprazine-hyoscine.
Postoperative observations.
Observations on restlessness and vomiting were made by the ward sister. It will be seen from table X that the majority of children in all four groups were recorded as "Moderately Restless", the degree which the sister considered in her experience to be normal. None of the premedications appeared to be associated with postoperative sedation of a degree similar to that noted after papaveretum-hyoscine in a previous trial (Doughty, 1959) , nor was there a marked tendency to undue hyper-excitability such as might be expected after a barbiturate premedication, although one can discern a small but significant difference between pecazine-hyoscine and trimeprazine-hyoscine if the figures are analyzed simply as "Not Restless/Restless". This is in keeping with the findings of Dundee (1961) who reported that pecazine, in contrast to trimeprazine, has a marked anti-analgesic effect.
Table XI records the incidence of vomiting. Observations extended only up to 4 hours after operation as after this time the children would demand drinks which might be expected to influence the tendency to vomit. It will be seen that trimeprazine-hyoscine exerted a marked antiemetic effect as compared with hyoscine-only and was also significantly better in this respect than pecazine-hyoscine which showed no significant improvement over the control. Unexpectedly, methylpentynol-hyoscine showed a highly significant anti-emetic effect over the control and was not significantly different in this respect from trimeprazine-hyoscine.
It has been suggested that inadequacy of salivary suppression may predispose to postoperative vomiting (Vickers, 1960) . In this trial the figures may at first appear to support this view as trimeprazine-hyoscine combined potent antiemetic and antisalivary effects, while the control, hyoscine-only, was associated with a high vomiting rate and a poor anti-salivary effect. Further analysis of the figures, however, shows that postoperative vomiting is independent of the failure to suppress salivary secretion (table XII).
The child's memory of the intravenous injection (table XIIT).
The following day the children were asked if they remembered whether or not the intravenous injection hurt. In table XIII it will be noted that trimeprazine-hyoscine was more associated with amnesia than any of the other premedications, while figures for the other three premedications showed little difference from each other. If one accepts as showing a satisfactory memory of the induction of anaesthesia those children who were amnesic together with those who said that the prick did not hurt them, then again trimeprazine-hyoscine was superior in this respect to the other three premedications which again showed little difference from each other. It will be noted that only six children premedicated with trimeprazine-hyoscine had any complaint at all, and this despite the fact that this group showed the least satisfactory behaviour in the anaesthetic room.
Postoperative pallor (table XIV).
During the course of the trial it was noted that some children were abnormally pallid in the ward following their operation. The ward sister was therefore asked to record the appearance of abnormal pallor in any of the last 200 patients under investigation. The results of these observations are given in table XIV which shows that undue pallor was far more commonly associated with trimeprazine-hyoscine premedication than with any of the other drug combinations. This may be considered a very real disadvantage particularly by those members of the nursing staff who are unaccustomed to the care of patients who have received a large dose of a phenothiazine derivative in the premedication.
Final analysis (table XV).
In an attempt to decide which of the four methods of premedication gave the most satisfactory results from all points of view, one may define five criteria, namely:
(a) Satisfactory behaviour in the anaesthetic room. Table XV shows that both trimeprazinehyoscine and methylpentynol-hyoscine appeared to be significantly better than the control, hyoscineonly. Pecazine-hyoscine showed little difference from the control. There was no significant difference between trimeprazine-hyoscine and methylpentynol-hyoscine as judged by these standards. Two other criteria which might be taken into account in the final analysis could be, firstly, palatability, which would be to the advantage of trimeprazine-hyoscine, and secondly, absence of undue postoperative pallor, which would be to its disadvantage when compared with methylpentynol-hyoscine.
DISCUSSION
The results of the trial are disappointing in the sense that none of the drug combinations was associated with a marked improvement in the behaviour of the children in the anaesthetic room when compared with the control solution. A similar negative result was reported by Rollason (1959) who was unable to find an improvement in the objective behaviour of children sedated with chloral, methylpentynol carbamate or promethazine over those who had received no sedation.
The question therefore arises as to whether or not the sedative drugs in this trial were used under optimal conditions of dosage and timing. The premedications were ordered to be given 1 hour before the anticipated time of operation and it is possible that such timing did not afford the drugs the chance to exert their maYimnm effect, although the suppression of salivary secretion suggests that some absorption must have taken place. The variable punctuality of the start of the operating session and the difficulty in forecasting the duration of the operations must inevitably have resulted in variability of the timing of the premedication in relation to the induction of anaesthesia. While no accurate observations were made, it was suspected that there was a tendency for the premedication to be given more rather than less than 1 hour pre-operatively. It is therefore possible that the differences between the effects of the various drug combinations would have been more clearly defined if precautions had been taken to ensure greater precision of the timing of the induction of anaesthesia in relation to the premedication.
Pecazine was administered by Green (1959) in a dose of 2 mg/lb but it must be admitted that in his series a similar dose had been given on the night before operation. Corssen and Allen (1958) found significant sedative, antisalivary and antiemetic effects when pecazine was given to adults and children in a dosage of 5 mg/kg (2.27 mg/lb) after having found 2 mg/kg (0.91 mg/lb) to be ineffective. Their final recommendation for premedication in children was 8 mg/kg (3.64 mg/lb) with a maximum dose of 250 mg; two-thirds of the dose to be given by mouth 2 hours before operation and the remaining one-third to be given intramuscularly H hours pre-operatively.
In their use of trimeprazine, Gunner and Fox (1960) , giving doses of 1 mg/lb, 0.8 mg/lb, and 0.5 mg/lb, reported a progressive improvement in behaviour of children with diminishing dosage. The timing of administration was 1£ to 3 hours before operation. In view of the comparatively good behaviour of children in the present trial receiving the control premedication, one may wonder whether trimeprazine, so far from improving behaviour, may in fact tend towards an adverse effect. Cope and Glover (1959) used trimeprazine, without hyoscine, given 1^ hours pre-operatively and induced anaesthesia by inhalation in contrast to the intravenous method used in the present trial. Venepuncture normally requires the co-operation of the patient while an inhalational induction may be more suited to one whose consciousness is clouded by the premedication.
It is worth noting that the manufacturers' original instructions were that trimeprazine should be given in a dose of 1 to 2 mg/lb 1 or 2 hours before operation. This gives wide scope for vaiy-ing the timing and dosage and this might be expected to have a critical effect on the response to premedication.
There is marked divergence in the recommendations for the use of methylpentynol ranging from the manufacturers' original instructions of 75 mg/ stone (11.8 mg/kg) i-hour before operation to Kelsall's (1957) dosage of 250 mg/stone (39.3 mg/kg) H-hours pre-operatively.
Quite clearly drugs used for premedication can only be validly compared when they are administered under optimal conditions of dosage and timings The manufacturers' original instructions can only be taken as an approximate guide dependent as they are on the clinicians who are given the responsibility of staging the first trials of new drugs. Such trials must have as their purpose not only to determine the optimum conditions of usage but also to find out whether a new drug under such conditions can offer any advantage over no drug at all and over drugs in established use. As such trials may be beyond the time and opportunity available to a single investigator, there seems to be a need for a co-ordinated effort on the part of a number of centres interested in this type of problem.
SUMMARY OF RESULTS
Pecazine-hyoscine. The only discernible effect of pecazine-hyoscine was slightly to decrease salivary secretion. Apart from decreased palatability, no other significant differences were observed between it and the control, hyoscine only. The absence of any obvious pharmacological effect could be due to underdosage and incorrect timing of administration.
Trimeprazine-hyoscine was associated with unsatisfactory behaviour in the anaesthetic room as compared with the control, but this disadvantage was offset by potent antisalivary and antiemetic effects and a satisfactory memory of the induction of anaesthesia. It also appears to be reasonably palatable in solution, but against this advantage must be noted a marked association with postoperative pallor.
Methylpentynol-hyoscine. This was an unpalatable preparation; nevertheless a high proportion of children behaved well in the anaesthetic room but not significantly better than those who had received the control solution. There was a slight but inadequate suppression of salivary secretion and an unexpectedly marked anti-emetic effect.
Hyoscine-only. Considering that it contained no recommended sedative, the control solution was remarkable for the good behaviour of the children in the anaesthetic room. On the other hand, the antisalivary effect was inadequate and there was a fairly high incidence of postoperative vomiting.
